One of the rubber company in North Sumatra producing crumb rubber has an alarmingly hot work station that is a drying station that uses a machine dryer.
Introduction
Temperature is one factor to be considered in the work environment. In addition to causing the decreased of productivity [1] , it is also causing discomfort in working, and can further cause disruption of the health of the workers [2] . This disruption occurs because the temperature of the room can affect the heat balance of the workers' body.
To balance body's heat, human body performs heat production and heat release (heat loss). The production of human's body heat is required for the metabolism process, but the production of this heat will be offset by the release of heat to maintain the heat balance in the body [3] . Environmental temperatures greatly affect this equilibrium condition. If the environment temperature is less than or exceeds the threshold, then the body will also be affected because the heat release activities were also disrupted.
If the environment temperature is too high, then the accumulation of heat in the body will be more while the release of heat emitted is not proportional to the heat production. This will cause excessive pressure to the human body that can cause dehydration, heat cramps, heat stroke and even death if not treated promptly [4] .
The production environment is a place that cannot be avoided from exposure to heat. But the longer the duration of worker's exposure to heat can be arranged so as to prevent accidents. To know the duration of this can be done by analysing the critical limit of heat exposure. The critical limitation is influenced by four factors: the indoor air temperature, relative humidity, wind speed and average radiation temperature.
There are two additional factors of personal information of workers that are workers metabolic heat and type of clothing used by workers.
The location of this recent research is in a privately owned crumb rubber company in North Sumatra Province. The company has been producing crumb rubber that already uses dryer machine operated by five workers in the drying process. The company's production floor is in the form of a closed room with a roof made of aluminium alloy that makes the heat trapped in the room. Dryer machine is used to dry out, which means these engines emit high heat for drying shredded rubber for further processing.
According to the research, these engines are the highest heat source on the production floor with a temperature of 140 C. At such temperatures, the human body's release of heat that occurs will be very little because the room temperature is too high. Based on interviews with workers, they recognize that the high heat conditions make them secrete excessive sweating, dehydration, and there have even been cases of heat cramps and heat stroke. During this time, workers overcome this condition by going out of the production site up to 8-10 times per day for 5-10 minutes to avoid heat.
This shows that there is a minimum of 40 minutes and a maximum of 100 minutes of idle time for each worker per day. The ratio of working hours is seven hours and one hour of rest with 40-100 minutes of idle time. This shows that in a single work shift, ICOHS 2017 there is 21-33 percent of non-productive time per employee. This condition must be detrimental to the productivity of the company. 
Methods
In this study, there were five people working in the drying station who acted as research subjects (total sampling). Stages of research procedures in analysing the thermal environmental conditions are as follows:
1. Finding the personal data of workers including gender, age, height, weight, and physiological data of workers that is pulse using thermal questionnaire.
2. Determine the workers' energy consumption using physiological methods that include:
(a) Direct assessments; using pulse data to determine the category of the workload with Brouha standards. Category workload Brouha based heart rate calculation:
Light ( is a calculation to determine the classification of the workload by increased pulse rate of work compared with the maximum pulse rate. The formula to calculate % CVL is [5] :
%CVL of calculation will be compared with the classification that has been set as follows: 4. HSI is used to measure the amount of heat pressure in a closed room to the condition of the body heat. Measuring the value of HSI is done by using the formula:
where: 
where:
Tnwb = Wet temperature 
Results

Physiological calculation results
Calculation is performed to measure physiological workload categories based on the energy consumption required. In this study, two types of physiological calculations, that is, a direct way (Brouha) and an indirect way using % CVL were used.
Direct calculation is calculated using heart rate data to determine the energy consumption per unit of time defined by Brouha. Based on the energy needed to do this job the category of the workload of each employee can be specified (see Table 1 ). Table 1 shows that the categories of workload of all worker at the factory was included in heavy categories. Indirect calculation is calculated using % CVL that calculates the category of workers based on the formula (1). The results of % CVL value are shown in Table 2 .
Results of physiological calculation show that jobs in the drying station are a heavy workload and needed repair. The study of the effect of heat on the heat balance of the body will not be discussed here because it had ever been done before in [10] .
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Heat exposure calculation results
Calculation of heat exposure is done by two methods: Heat Stress Index (HSI) and the Wet Ball Globe Temperature (WBGT). Results of measurement data required for the calculation of these two methods are shown in Table 3 . Table 3 : Parameter working environment measurement results.
Parameter
Measurement results
The average air temperature 35.8 C
The average air humidity 59.9%
Average wind speed 0.39 m/s
The average thermal sensation Hot Based on Table 3 , it can be concluded that working conditions need to be improved.
Indoor air temperature has exceeded the limit recommended by the national standard that is 18-30 C, and the workers also complaint that the working place is hot and expected more comfortable working place.
HSI result of the calculation using the formula (2) shows that the average HSI is 94.86%. In [7] , this index value indicates that the work station heat stress is very disturbing and harmful to health. Based on the equation, a threshold value of each worker can be obtained. In Figure   2 , the chart shows a comparison between the Threshold Limit Value WBGT and the percentage of work. The graph in Figure 1 illustrates that there is an increase in the work percentage along with decrease in WBGT threshold value. The average WBGT value (29.21 ∘ C) is above the WBGT threshold value for all workers. This showed that the working conditions are not in accordance with the conditions of the worker's body.
Improvement
An improvement proposed in this study is the installation of turbine ventilators that utilize the natural properties of the wind that moves from high pressure to low pressure. The nature of this tool makes the turbine ventilators become more economical because it does not use electricity. A similar solution has been done in previous study [9] with the result of significant improvements to the reduction of the working room heat as shown in Figure 2 . 
Discussion
The installation of turbines results in a decrease in air temperature in the room and that value has been below the national threshold value. However, based on the value of HSI obtained, the value of 64.17 percent still indicates that the effects of exposure to heat for 8 hours would pose a threat to the health, and adjustment is indispensable to guard the health of workers. One way suggested by [11] is by providing provision of water and salt consumption regularly and periodically to maintain the balance of the worker's body. Such cases are very frequently found in Indonesia, but there is no strict regulation to monitoring this problem. Therefore, a better government monitoring system is needed to create more good manufacturing place, especially in terms of thermal condition.
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Conclucions
Heat exposure value at the drying station exceeded the recommended threshold in terms of temperature, HSI, WBGT, and the perception of workers. Excessive heat exposure is very harmful to human health and therefore improvement is necessary to the working environment. This study recommends the installation of two units of turbine ventilator to reduce the hot air trapped in the room. Based on calculations, installation of this turbine can reduce heat to below the threshold and became safer for workers.
This did not include a simulation study on the perceptions of workers heat after the repair, and therefore further research can use the data provided in this study for further research.
